Objective: To define the role of health education in improving patient compliance with Zoledronic Acid for osteoporosis treatment and management and draw closer attention of patients and physicians to the importance of health education. Methods: A total of 198 postmenopausal patients with osteoporosis who were admitted by the osteoporosis outpatient clinic of our hospital and had the first administration of Zoledronic Acid in 2015 were invited to participate in the follow-up visit that involved questions concerning the frequency of health education and the questionnaire survey on osteoporosis in 2015 and the administration of Zoledronic Acid during the past three years. The patients were divided into five groups according to the frequency of health education to compare the survey results of each group in 2015 and 2018 and investigate the differences in the scores and frequency of administration among the five groups. Results: Among the 198 patients, there were 182 attending the follow-up visit. In terms of the frequency of health education (FREQ = 0, 1, 2, 3, 4), these patients were divided into five groups of 47, 63, 35, 18 and 19 members respectively. After three years of treatment, the questionnaire score of each group was higher than the pre-treatment level and the difference showed statistical significance (p < 0.05, respectively); compared to those who had never received health education (FREQ = 0), the patients who had participated in health education activities at different levels (FREQ = 1, 2, 3, 4) scored significantly higher in the questionnaire survey and increased the frequency of administration of Zoledronic Acid on average; particularly, those who had received health education and Zoledronic Acid treatment twice and above benefited the most. Conclusion: Health education is an effective approach to influence a patient's knowledge connected to relevant diseases in a positive way and improve patient compliance with *Authors contributed equally.
Introduction
Osteoporosis (OP) has become a common disease in the aging society. Despite its substantial morbidity, only a small size of the population has knowledge of the disease. Patients with osteoporosis are prone to develop fractures, which leads to high disabling and fatality rates and increases the burden on the patients and the public health sector [1] . Zoledronic Acid is a third-generation bisphosphonate that becomes the first-line therapy for osteoporosis as it only requires one intravenous injection per year, markedly increases a patient's BMD and effectively reduces the risk of fractures [2] . However, it is likely to cause acutephase responses among the Zoledronic Acid-treated subjects during the treatment course, especially after the first administration-this reduces the patient compliance with a second dose. In addition, it is often recommended that a patient with osteoporosis receive Zoledronic Acid for three consecutive years; for the older patients having poor memories and complicated underlying diseases, they are less compliant with the sequential treatment at wide intervals [3] [4] . As the most economical and effective way to prevent and control osteoporosis, health education has been widely accepted as a fundamental osteoporosis management strategy [5] . A patient having received health education appears to have a clearer understanding of the disease and show greater compliance with the corresponding treatment. Considering that only few reports on the health education designed for the osteoporosis patients treated with Zoledronic Acid are available, the osteoporosis base of the hospital has set up a health education system for our patients. In this study, relevant health education programs were introduced to improve the compliance of the Zoledronic Acid-treated subjects.
Materials and Methods

Clinical Materials
The clinical data of 198 postmenopausal patients with osteoporosis who presented at our osteoporosis outpatient clinic between January and December 2015 were analyzed in this study and 182 out of the 198 patients attended the follow-up visit. These patients were postmenopausal women aged 50 to 80 (mean age = 68.1 ± 9.0). Prior to the initial diagnosis, dual-energy X-ray absorptiometry (DXA) was used to test each patient's bone density (lumbar vertebra and femur) and the measured values were considered to be diagnosis and inclusion 
Methods
Health education program: All patients in this study took part in a questionnaire survey that examined their knowledge of osteoporosis after the initial diagnosis and the survey results were used to set up a database. The patients admitted by the osteoporosis outpatient clinic were notified to receive health education every three months over a year (i.e., four times in total) and the first health education was scheduled in the month following their first visits. To be specific, the health education program consisted four lectures (40 min each, including 20 min for in-class Q&A and 20 min for discussion) and a notification would be sent to every participant before each lecture. The health education mainly covered the topics connected to osteoporosis, such as risk factors, diagnosis, treatment, fall prevention, curative effect of Zoledronic Acid and countermeasures against the adverse reactions brought by Zoledronic Acid. Three years later, the patients attended the follow-up visit via phone. They answered questions about the frequency of their participation in health education and the number of injections of Zoledronic Acid and completed the follow-up visit questionnaires on osteoporosis. According to the frequency of participation in health education, the patients were divided into five groups, with Group 1 never participating in any health education activities (FREQ = 0) and the other four groups having received health education at different levels (FREQ = 1, 2, 3, 4).
Evaluating Health Education Outcomes
1) An intragroup comparison was conducted on the basis of the survey results
given by each group after the initial diagnosis and the follow-up visit.
2) An intergroup comparison was made to investigate the differences in the questionnaire scores of the five groups after the initial diagnosis and the follow-up visit.
3) The number of injections of Zoledronic Acid was used to provide a basis for comparison. 4) Statistical Analysis: To identify the differences between Group 1 and the other four groups in their questionnaire scores and Zoledronic Acid administration, the t-test was applied to the intergroup comparison of the patients' general information and their questionnaire scores before treatment while the chisquare test was used for the intergroup comparison of the enumeration data. P < 0.05 indicated a difference of statistical significance.
Results
1) The age, BMD and the initial questionnaire score of each group are given in Table 1 for comparison. As the P-value exceeds the significance level (i.e., 0.05), comparability is assumed.
2) Table 2 compares the questionnaire scores of each group before and three years after treatment and suggests that the patients have a deeper understanding of the disease three years later. As shown in Table 3 , the patients having received health education make a marked improvement in the questionnaire survey compared to those without health education. The increase in the questionnaire scores of Group 3 and Group 4 has no statistical significance; for other groups, the questionnaire score is positively correlated with the frequency of health education. This indicates that health education extends a patient's knowledge of the disease and frequent participation in health education activities implies a profounder understanding of the disease.
3) Table 4 shows the number of Zoledronic Acid injections in each group during the three years. Compared to Group 1, the patients in the other four groups receive significantly more injections (P < 0.05). In terms of Zoledronic Acid treatment, it is obvious that the patients who have participated in more than two health education activities have more injections than those having received health education once and the difference is statistically significant. However, there is no statistically significant difference between Group 4 and Group 3 or Group 5. All this indicates that health education improves a patient's compliance with Zoledronic Acid for osteoporosis treatment and management, especially when the patient has attended two or more of the given health education activities.
Discussion
Osteoporosis is an age-dependent degenerative bone disease that is highly likely to cause fractures and further lead to disability and even fatality in the elderly patients. This makes the disease a major threat against the elderly [6] . However, the patients pay little attention to the disease due to a lack of medical knowledge.
In fact, people generally consider osteoporosis an inevitable degenerative process accompanied with aging and fail to actively prevent and control osteoporosis. In Although Zoledronic Acid is one of the first-line anti-osteoporosis drugs that substantially improve an osteoporosis patient's BMD and reduce the risk of fractures, it often causes acute-phase responses during the treatment course, especially after the initial treatment. In addition, it is reported that the Chinese are more likely to have such acute-phase responses than westerners [9] . Generally, these adverse reactions disappear after three days and yet, they may lead the pa- vention in elderly patients with osteoporosis and concluded that health education is favorable for prognosis as the patients having received health education had a wider knowledge of the disease and a higher BMD level than the control group [11] . Pertinent health education and guidance can effectively increase an intervention subject's knowledge of osteoporosis prevention and control [12] . The patients who had participated in the four lectures of the given health education program in this study had significantly improved their knowledge of osteoporosis compared to those without receiving any health education. In fact, the patients who had attended the health education program, first of all, put a greater emphasis on the disease; after health education, they had gained a deeper understanding of the prevention, diagnosis and treatment of the disease. On this basis, they were highly compliant with the treatment. The most noticeable difference between the patients having received health education and those without health education lies in that the former show relatively higher compliance with the treatment with Zoledronic Acid. In terms of the frequency of health education, the patients having attended more than two health education lectures are clearly more compliant with the treatment. In this study, a total of 47 patients (Group 1) received no health education while another 63 patients (Group 2) merely attended one of the health education lectures. These patients accounted for 60% of all participants in this study. In other words, only a small number of patients participated in the health education program. In this case, it is necessary to explain to a patient how significant health education is during the initial diagnosis and throughout the treatment course to increase participation in health education and improve patient compliance.
Osteoporosis is age-dependent and associated with an individual's lifestyle.
Such unhealthy habits as smoking, alcohol abuse, drinking strong tea and coffee and lack of exercise are also causes of osteoporosis. Appropriate physical exercise plays an important role in maintaining bone health. Lack of exercise is to cause a severe bone loss in the long run [13] . Accidental falls can directly lead to osteoporosis fracture [14] . A patient may develop a healthy lifestyle through health education and prevent accidental falls. In fact, most patients have already shown signs and symptoms of osteoporosis when they consult a physician.
Known as a silent disease, osteoporosis generally occurs without overt symptoms. As the aging society approaches, osteoporosis has an increasingly higher incidence. Among the patients suffering from osteoporosis, only few of them actively seek medical attention from osteoporosis outpatient clinics. As the saying goes, "prevention is better than cure". It is reported that health promotion in communities can effectively control the occurrence of osteoporosis [15] . Therefore, except for health education among the patients who actively seek medical attention, competent authorities should provide the elderly with anti-osteoporosis education at community levels. For instance, a leaflet on osteoporosis or the one-minute osteoporosis self-assessment or the osteoporosis self-assessment tool for Asians can be used for health education to achieve early diagnosis and prevent fractures in osteoporosis patients. To actively engage in chronic disease management, it is fundamental that a patient improves the knowledge of relevant diseases through health education.
Limitations
This study is a retrospective analysis and thus the study results may be affected by the patients' understanding and interpretation of the questionnaire. Besides, the statistical analysis might be underrepresented because a relatively small number of patients were included in each group due to the careful grouping.
Conclusion
Osteoporosis is a chronic disease and a patient with osteoporosis should broaden his/her knowledge of the disease through health education to participate in the disease management. Moreover, the Zoledronic Acid-treated subjects should be provided with a pertinent health education program to improve their compliance with the treatment. Pertinent health education is of increasing importance in osteoporosis prevention and control. As a clinically feasible and effective method, it should gain extensive promotion and wider application.
